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1 EPO 

Description 

The present invention relates to a tubular sup- 
porting element for a sleeve for covering junctions, 
particularly for cables for transmitting electrical ener- 
gy, and process and apparatus for the accomplish- 
ment of the abovementloned tubular supporting ele- 
ment. 

In order to execute the junction of cables for the 
transmission of electrical energy at medium and high 
voltages (higher than 10 KV), the extremities to be 
joined are deprived of the protection and insulation 
sheaths, so as to expose the electrical conductors 
and to make it possible to Join them by means of weld- 
ing or by means of damping terminals; the junction 
area is then coated with suitable materials, such as 
putties, self-amalgamating tapes and such like, and 
over the extremities of the cables there is fitted a cov- 
er sleeve in elastomeric material, which has the func- 
tions of protecting and Insulating the junction. 

Covering sleeves are also applied to tubes, bars 
and such like, to obtain local protection against cor- 
rosion or for other purposes. 

In order to fit a covering sleeve over a junction of 
electrical cables It has been proposed to arrange it 
over tubular elements of rigid plastic materials, capa- 
ble of keeping it under conditions of elastk: expan- 
sion. 

The tubular element Is fitted over the extremity of 
one cable before the junction is executed and, once 
the connection between the conductors has been 
made, it is removed by slipping it off the sleeve, which 
in this way can contract elastically and tighten itself 
over the cables at the junction. 

Different forms of embodiments have been pro- 
posed to facilitate the operation of extracting the tub- 
ular supporting element. 

In the English patent No. 1.292.608 there is de- 
scribed a hollow nucleus for supporting an elastic 
sleeve, formed by a pipe in plastic material having a 
deep helical groove on its external surface; there Is 
thus defined a strip wound like a helix with the adja- 
cent turns Interconnected by a thin cordon which 
forms a preferential line of breakage and allows the 
separation of the turns, pulling one extremity of the 
strip; in this way the pipe is removed in the form of a 
continuous thin strip, allowing the sleeve to contract 
over the cables. 

The US patent No. 4.389.440 describes a hollow 
nucleus for supporting an elastic sleeve, formed by a 
tape in plastic material wound in a spiral, having thin- 
ned-out edges, constrained at certain points so as to 
form a substantially rigid pipe, that can collapse and 
be removed to allow the abovementloned sleeve to be 
fitted. 

The US patent No. 4503.105 relates to a tubular 
nucleus formed by a plastic pipe whose wall is provid- 
ed with internal ribs, axially directed and distanced in 
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a circumferential direction, and is externally cut along 
a helical line, so as to form a continuous helically- 
wound strip, held together by the axial ribs. 

The European patent application No. 0.291 .203 

5 describes a helical support obtained from a tubular 
casing in whose walls passing notches arranged 
along the helical line have been cut, distanced in a cir- 
cumferential direction and staggered, so as to leave 
in between the notches themselves connection areas 

10 of resistance such as to allow the helical support to be 
undone manually, by pulling on an extremity; the in- 
cisions are made by means of a tool constituted by a 
toothed cutting wheel. 

When the helical support is obtained from a tub- 

15 ular casing with a helical incision, accomplished with 
tools operating by the removal of chips, the width of 
the incisions themselves is at least equal to the thick- 
ness of the tool. 

With tubular supporting elements of the type de- 

20 scribed in the abovementloned patents, provided with 
external helical incisions, deformations of the Internal 
wall of the sleeve made of elastomeric material are in- 
evitable, and this can lead to serious drawbacks. 
In fact the fitting of the sleeve over the tubular 

25 supporting element is executed during the manufac- 
turing stage, and thus the sleeve and the tubular sup- 
porting element remain engaged for a long period of 
time before the tubular supporting element is re- 
moved to execute the fitting of the sleeve over a junc- 

30 tion of electrical cables. 

It thus occure that the sleeve, mounted onto the 
tubular supporting element under conditions of high 
elastic expansion, exerts on this a strong centripetal 
compression, which, in the presence of discontinui- 

35 ties, such as incisions or notches, in the wall of the 
tubular element itself, leads the sleeve material to in- 
sinuate itself inside the incisions or inside the notch- 
es, with consequent deformations of Its internal wall. 
It so happens that these deformatk>ns are not 

40 completely eliminated In the short time span between 
the removal of the tubular supporting element and the 
contraction of the sleeve round the electrical cables 
of a junction. In fact the materials that are suitable for 
accomplishing elastic sleeves for junctions of electrl- 

45 cal cables, after remaining in conditions of elastic de- 
formation for a certain period of time, exhibit a certain 
value of residual deformation which, at room temper- 
ature, can only be recovered after a few hours or 
days. 

50 Thus, between the internal wall of the sleeve, 
which remains deformed, and the external surface of 
the insulation of the cables, inclusions of air are 
formed, with highly detrimental consequences, since, 
when air ionises In the presense of the strong electri- 

55 cal fields existing in the junction during use, can pro- 
duce partial discharges, of an intensity equal to sev- 
eral tens or hundreds of picoCoulombs, which jeop- 
ardise the f unctbnality of the sleeve and of the juno- 
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tion as a whole. 

In the Italian patent application No. Ml 91 A 
00141 6, filed on 23 May 1 991 In the name of the same 
Applicant, there is described a tubular supporting ele- 
ment of a sleeve made of elastomericmateriai. having 
a smooth and continuous external wall and provided 
with a helical groove, with a substantially triangular or 
trapeze-shaped cross-section, obtained on its inter- 
nal wall. 

This solution, which allows the external surface 
of the tubular support to be smooth, reduces the re- 
sistant cross-section of the tubular casing Itself, with 
respect to the condition of the integral pipe, limiting 
the pressure that it can sustain for a given wall thick- 
ness. 

According to the present invention a tubular sup- 
porting element of a sleeve for covering junctions has 
been found, as defined in daim 1. 

According to another embodiment the present in- 
vention relates to a process for making a tubular sup- 
porting element of a sleeve for covering junctions, as 
defined in daim 7. 

According to a further embodiment, the present 
invention provides for an apparatus suitable for mak- 
ing a tubular supporting element of a sleeve for cov- 
ering junctions, as defined in daim 11. 

With this solution it is possible to obtain a tubular 
supporting element of a covering sleeve that has the 
wall In contact with the abovementtoned sleeve that 
is in practice smooth, even with a helical incision 
made on the same contact wall, and a resistant cross- 
section of each turn that is substantially rectangular 
capable of supporting comparatively high loads of 
centripetal compression, substantially similar to that 
of the Integral tubular casing. 

Features and advantages of the invention shall 
now be illustrated with reference to preferred embodi- 
ments represented as non-limiting examples in the 
enclosed drawings, wherein: 

Fig. 1 is a view in partial axial cross-section of a 
sleeve for covering a junction between electrical 
cables and of a tubular supporting element ac- 
complished according to the invention; 
Fig. 2 is a partial view in axial cross-section of a 
junction between electrical cables using the cov- 
ering sleeve and the tubular supporting element 
of Fig. 1, represented on an enlarged scale; 
Fig. 3 is a front view, in partial cross-section, of 
an apparatus for the accomplishment of the tub- 
ular supporting element of Fig. 1; 
Fig. 4 is an enlarged lateral view of a supporting 
chuck, of a tubular supporting element and of 
tools of the apparatus of Fig. 3; 
Fig. 5 is a partial perspective view of a supporting 
chuck, of a tubular supporting element and of 
tools of the apparatus of Fig. 3; 
Fig. 6 is a side view, in partial cross-section, of 
the supporting chuck, of a tubular supporting ele- 



ment and of a tool of Fig. 5; 

Fig. 7 is an enlarged view in partial cross-section 
of the tubular supporting element of Figs. 5 and 
6; 

5 Fig. 8 is a variant of the supporting chuck of Fig.s 

5 and 6; 

Fig. 9 is a diagrammatic view of another embodi- 
ment of the invention. 

There is Indicated in Fig. 1 with 1 a covering 

10 sleeve in elastomeric material having an internal wall 
2; the sleeve 1 has functions of protection and Insu- 
lation of a junction between two electrical cables, in- 
dicated as a whole with 3 in Fig. 2, for the transmis- 
ston of electrical energy at medium or high voltages; 

IS there is indicated as a whole with 5 a tubular support- 
ing element over which the sleeve 1 is fitted under 
conditions of elastic expansion of the order of 100% 
for junctions of high-voltage cables and of the order 
of 200%-300% for juncttons of nnedlum-vdtage 

20 cables. 

The tubular element 5 has an external wall 6 pro- 
vided with a non-passing incision 7 directed along a 
helical line, which at its mouth 8 on the surface of the 
tubular element has a reduced width, less than 0.1 

25 mm, and preferably less than 0.05 mm; as also shown 
in Fig. 7, such inciston accomplishes a strip 9 with a 
substantially rectangular cross-section, wound like a 
helix with adjacent turns interconnected by an inter- 
nal cordon 10 having a reduced thickness, that is also 

30 wound according to the abovementioned helical line, 
that constitutes a preferential line of breakage; there 
is indicated with 11 an extenskin of the strip 9, which 
extends outside the tubular element 5. 

The tubular element 5 is made of plastic material 

35 such as PVC (polyvlnylchloride), polydefines, polya- 
mides and such like. 

Since the incision 7 has a mouth 8 with an ex- 
tremely limited width, the external wail 6 of the tubular 
element 5 is in practice smooth and thus the wall 2 of 

40 the sleeve 1 undergoes no deformation even though 
it may remain engaged with the wall 6 for a long period 
of time before the same sleeve 1 is applied to a junc- 
tion of electrical cables; the tubular element 5. being 
formed by the strip 9 with a substantially rectangular 

45 cn^ss-section, has a resistant cross-section suitable 
for supporting the considerable centripetal oompres- 
ston exerted by the sleeve 1 , that can be of the order 
of 1 MPa, that is, a resistant cross-section substan- 
tially equal to, or only slightly less than, the resistance 

50 of the integral tubular casing, that is, having no inci- 
sion 7. 

There is illustrated in Fig. 2 the assembly dia- 
gramme of the sleeve 1. with the help of the tubular 
elements, on a junct»n. indteated as a whole with 15 
55 between the electrical cables 3. 

The cables 3 comprise respective conductors 16 
covered with insulators 17, with capacitatlve shields 
18 and with external protective sheaths 19; after the 
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set consisting of tiie tubular supporting eiementS and 
of the sleeve 1 has been fitted over the cable 3, in the 
junction area the extremities of the cables 3 are de- 
prived, one after the other, of their respective protec- 
tion and insulation coverings, so as to lay bare the re- 5 
spective conductors 16 and to connect them together 
through a terminal 20; round the junction 15 there is 
added a suitable filling material, not shown, such as 
putty in the paste state or self-amalgamating tapes 
and the junction 15 Is then covered again with the io 
sleeve 1. 

When traction Is exerted on the extension 11, the 
first turn of the strip 9 becomes separated from the 
tubular element 5 and turns are in this way progres- 
sively detached due to the effect of the tearing of the is 
cordon 10 having reduced thickness, so that the tub- 
ular element 5 itself, while it is being undone, is re- 
moved and the sleeve progressively contracts over 
the cables 3 so as to restore conditions suitable for 
the proper operation of the cables. 20 

The contraction of the sleeve 1 exerts an auxili- 
ary force on the turn being pulled through the exten- 
sion 11 and facilitates the collapse of the tubular ele- 
ment 5. 

There is indicated in Fig. 3 with 22 a supporting 25 
chuck that is rotatable and axially displaceabie, as in- 
dicated by the arrows 40 and 41 of Figs 4 and 6, over 
which the tubular element 5 is fitted under conditions 
of radial interference, against a shoulder 24, which 
conveniently has a tooth 24a suitable for transmitting 30 
the rotation to a tubular element 5 being processed; 
the chuck 22 is rotatably supported In a fixed support- 
ing structure, indicated as a whole with 23 and in a 
slidable supporting structure, indicated as a whole 
with 25, mounted on guides 26 and operated, by 35 
means of a transmission comprising a screw having 
heiteal teeth and balls 27, a womn gear with balls 28 
and a gear reduction unit 29, an electric motor 30; the 
chuck 22 is operated in rotation by an electric motor 
31, through a transmisston 82. 40 

There is indicated with 33 a mechanical process- 
ing tool for the removal of chips, also visible in Figs 4, 
5, 6, held in a supporting structure 34, provided with 
a cutting blade having a thickness ranging from 0.8 
to 1 mm, suitable for making in the external wall 6 of 45 
the tubular element 5 the helical incision 7 by means 
of the removal of chips 35, as shown in Fig. 5. 

There Is Indicated with 36 a shaving tool, also 
shown in Fig.s 4 and 5, held in a supporting structure 
37, that is used to remove from the wall 6 the crests so 
of material, indicated with 38 in Fig. 7. that are fomned 
at the sides of the mouth 8 of the incision 7, during the 
processing of the tool 33. 

In order to proceed with the incisbn of the tubular 
element 5 with the Incision width indicated above, this ss 
is fitted over the chuck 22 under conditions of radial 
interference, such as to substantially prevent the 
longitudinal (or axial) expansion of the tubular ele- 



ment 5 while the abovementioned incision 7 is made; 
the interference, for example, ranges from 0.2% to 
0.5% of the internal diameter of the tubular element 
itself with materials having a coefficient of elasticity 
E = 800 to 1000 MPa, so that, due to the friction be- 
tween the tubular element and the chuck that sup- 
ports it, there is accomplished an axial containment 
of the tubular element itself. 

The helical incision 7 Is made by the tool 33, while 
the chuck 22 is operated by the motors 30 and 31 in 
rotation and translation, operating at room tempera- 
ture, so that the material heated by friction flows out- 
wards and goes to partly fill the incision 7 in the prox- 
imity of the mouth 8; the crests 38 that are formed are 
then removed by the shaver 36. 

It has been noted that with the apparatus and the 
method described It is possible to obtain a tubular ele- 
ment 5 formed by a strip 9 having a substantially rec- 
tangular, or square, resistant cross-section that is es- 
pecially strong, wherein the incision 7 has a width at 
the surface of the tubular element that is less than 0.1 
mm. possibly even less than 0.05 mm, in relation to 
the magnitude of the containment accomplished. 

After the removal, if any, of the crests 38, by 
means of the shaving tool 36, the external surface of 
the tubular element 5 is in practice smooth and caus- 
es no deformation of the internal wall 2 of the sleeve 
1. 

With the apparatus and process indicated above 
It Is possible to accomplish tubular supports suitable 
for holding elastic sleeves of the type described using 
commercial extruded pipes, without requiring for 
them particular qualitative prescriptions, such as, for 
example, polypropylene pipes according to DIN 8077 
specifications. 

In fact, on the basis of such specifications, ex- 
truded pipes can have a wall thickness tolerance up 
to 0.1 s + 0.2 mm, where s is the nominal thickness 
of the wall, due, for example, to the ovalisation of the 
pipe or to the eccentricity of the external and internal 
surfaces. 

Under such conditions, operating according to 
the inventton it is in any case possible to ensure a con- 
stancy of the thickness in the connecting area 10 be- 
tween the turns, since the forced assembly of the tub- 
ular element 5 being processed on the chuck 22 for- 
ces its Internal surface to match perfectly the surface 
of the chuck itself, which being made preferably of 
metal, can be manufactured with the necessary di- 
menstonai accuracy. 

The tool 33 can then be arranged In an accurate 
position with respect to the chuck surface and thus 
the thickness of the area 10 Is kept constant with a 
high degree of accuracy, without the possible eccen- 
tricity or ovalisation of the starting pipe having an ap- 
preciable influence. 

On the basis of what has been described above, 
a tubular support for elastic sleeves has been accom- 
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pushed starting from a commercial pipe made of poiy- 
propyiene, hiavlng internai diameter of 45 mm and ex- 
ternal diameter of 51 mm; the support had a useful 
length, after eliminating the initial and final process- 
ing extremities, of some 50 cm. 

The starting pipe, about 60 cm long, has been for- 
cibly introduced on a chuck 22 having a diameter of 
45.2 mm. 

The processing tool had a thickness of 0.8 mm 
and, during processing, it penetrated into the thick- 
ness of the wall of the pipe leaving a residual thick- 
ness of 0.5 mm. 

Under these conditions a tubular support has 
been obtained wherein the width of the helical inci- 
ston, at the external surface, has been measured to 
range from 0.05 mm to zero, meaning by this that in 
some areas the sides of the incision were locked to- 
gether, making it impossible to introduce a feeler 
gauge into the incision itself. 

With the same tool, but operating in the absence 
offeree on the tubular element, which has been proc- 
essed by keeping it supported on a chuck having a di- 
ameter of 45.0 mm, a wklth of incision has been ob- 
tained that is substantially equal to the thickness of 
the tool used. 

It is believed that the result obtained is due to the 
fact that, in the presence of a forced assembly of the 
pipe on the chuck, a force is generated by friction be- 
tween the chuck and the pipe that opposes a longitu- 
dinal extension of the pipe itself during processing, 
that is, the pipe is in a state of containment of its axial 
extension. 

This means that, since an axial extension is inhib- 
ited, in order to leave space for the tool that pene- 
trates into the thickness of the wall of the pipe to ac- 
complish the incision, the material is elastically com- 
pressed round the tool, returning elastically to the 
previous dimension after the passage of the tool, so 
that the material removed by the tool while executing 
the Incision, is in fact less than would correspond to 
a groove equal to the actual thickness of the tool. 

As an alternative, it is possible to accomplish the 
invention with an apparatus of the type illustrated 
earlier, but making use of a chuck as indicated in Fig. 
8. 

On such a chuck the tubular element 5 is fitted 
without any interference (but preferably in the sut>- 
stantial absence of radial clearance), and is moved in 
abutment against a fixed shoulder 42, similar to the 
shoulder 24 described earlier. 

On the opposite side, the tubular element is ax- 
ially constrained by a mobile shoulder 43, moved in 
abutment and held tightly against the tubular element 
5 through screw means 44 or similar members. 

in such an embodiment, as in the previous case, 
any extension of the tubular elements is substantially 
inhibited during processing with the tool 33, so as to 
determine an incision having minimum or zero width. 



According to a further alternative, illustrated in a 
highly diagrammatic form in Fig. 9, it is possible to ac- 
complish a tubular support with an internal incision, 
while still, on the othr hand, maintaining a width of the 
5 incision less than the thickness of the tool, so as to re- 
duce to a minimum the weakening of the tubular ele- 
ment due to the incision. 

This can be particularly useful in the case where 
requirements of smoothness of the surface of the tub- 
10 ular element in contact with the sleeve are particularly 
severe, for example, in uses in the field of high vol- 
tages. 

To this end the tubular element 5 can be held in- 
side a supporting member 45. under conditions of ax- 

15 iai containment, by friction, that Is, by Insertion with 
radial interference, or with a locking shoulder 46, in- 
dicated in the figure with dotted lines. 

The supporting member 45. rotatably supported 
by a base 47, is rotated by a motor unit 48. 

20 A tool 49. supported by a tool holder 50. makes 
the inciston of the tubular element, with a reiath^e ax- 
ial movement with respect to the supporting member 
45. 

While, under such conditions, further processing 
25 of the internal surface of the tubular element is not 
necessary, a subsequent processing of the external 
surface of the tubular element may be appropriate, 
after it has been removed from the supporting menv 
ber 45, for example, by means of a tool similar to the 
30 shaving tool 36 described earlier, so as to obtain the 
required characteristics of surface smoothness. 



Claims 

35 

1. Tubular supporting element (5) suitable for sup- 
porting a sleeve (1) for covering junctions (15), 
particularly of cables (3) for transmitting electri- 
cal energy, one wall surface (6) of said tubular 

40 supporting element (5) having at least one inci- 
sion (7) which does not pass through to the other 
wall surface and which is directed according to a 
helical line suitable for defining a strip (9) wound 
tike a helbc with adjacent turns interconnected by 

45 a thin cordon (10) also wound like a helix, char- 
acterized in that 

(i) said incision (7) has a substantially reverse 
V-shaped cross-section, 

(ii) said incision having a mouth (8) at said wall 
50 surface (6) having a width of less than 0.1 

mm, 

(iii) whereby said one wail surface (6) is sub- 
stantially smooth and penetration of said 
sleeve (1) into said incision (7) is substantially 

55 prevented when said sleeve (1 ) is on said tut>- 

ular supporting element (5). 

2. Tubular supporting element (5) according to 
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daim 1 , characterized in that said incision (7) has 
a mounth (8) at said one wali surface (6) having 
a width of less than 0.05 mm. 

3. Tubular supporting element (5) according to 
claim 1, characterized In that said strip (9) has a 
sutstantiaiiy rectangular cross-section. 

4. Tubular supporting element (5) according to 
claim 1. characterized in that said one wall sur- 
face (6) is the external wall surface of said tubular 
element (5). 

5. Tubular supporting element (5) according to 
daim 1, characterized In that said one wall sur- 
face (6) is the internal wall surface of said tubular 
element (5). 



8. Process according to daim 7. characterized in 
that said Incision (7) in said one wall surface (6) 
is made substantially at room temperature. 

9. Process according to daim 7, characterized in 
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6. A set for covering junctions (1 5), particularly for 
cables (3) for transmitting electrical energy, com- 20 
prising a tubular supporting element (5) as de- 
fined in any one of daims 1 to 5 and a covering 
sleeve (1) of elastomeric material, fitted under 
conditions of elastic expansion over said tubular 
supporting element (5). 25 

7. Process for malting a tubular supporting element 

(5) suitable for supporting a sleeve (1) for cover- 
ing junctions (15), particularly of cables (3) for 
transmitting electrical energy, one wall surface 30 

(6) of said tubular supporting element (5) having 
at least one incision (7) which does not pass 
through to the other wall surface and which is di- 
rected according to a helical line, characterized in 

that it indudes the steps of: 35 

a) constraining the abovementioned tubular 
element (5) to supporting means (22, 45) un- 
der conditions of substantial axial contain- 
ment and 

b) making said incision (7) by removing chips 40 
(35) of said tubular element material, 

for obtaining said incision (7) having 

(i) a substantially reverse V-shaped cross- 
section, 

(ii) said incision having a mounth (8) at said 45 
wall surface (6) having a width of less than 0.1 

mm, 

(iii) whereby said one wall surface (8) is sub- 
stantially smooth and penetration of said 
sleeve (1 ) into said incision (7) Is substantially so 
prevented when said sleeve (1) is on said tub- 
ular supporting element (5). 



55 



that it further indudes a step of smoothening of 
said one wall surface (6), said one wall surface 
(6) being the external surface of the tubular sup- 
porting element (5). 

10. Process according to claim 9, characterized in 
that said smoothening step of the external wall of 
said tubular supporting element (5) is simultane- 
ous with the step of executing said incision (7). 

11. Apparatus suitable for making a tubular support- 
ing element (5) suitable for supporting a sleeve 
(1) for covering junctions (15), particularly of 
cables (3) for transmitting electrical energy, one 
wall surface (6) of said tubular supporting ele- 
ment (5) having at least one incision (7) which 
does not pass through to the other wall surface 
and which is directed according to a helical line, 
comprising means (22; 45) for supporting the tub- 
ular element (5) and means for cutting (33) suit- 
able for making said inclston (7), characterized In 
that 

1) said supporting means (22; 45) support 
said tubular element (5) under conditions of 
axial containment and 

2) said cutting means (33) make saki Incision 
(7) by removing chips (35) of sakJ tubular ele- 
ment material, 

for obtaining said incision (7) having 

(i) a substantially reverse V-shaped cross- 
section, 

(ii) said indsion having a mounth (8) at sakJ 
wall surface (6) having a width of less than 0.1 
mm, 

(Hi) whereby said one wall surface (6) is sub- 
stantially smooth and penetration of said 
sleeve (1) into said incision (7) is substantially 
prevented when said sleeve (1) Is on said tub- 
ular supporting element (5). 

12. Apparatus according to claim 11 , characterized in 
that said cutting means (33) is provided with a 
cutting blade (33) having a thickness that is sub- 
stantially larger than the width of said incision (7). 

13. Apparatus according to claim 12, characterized 
in that said cutting blade (33) has a thickness, in 
the direction of the width of said incision (7), that 
is not less than 0.5 mm. 

14. Apparatus according to daim 12, characterized 
in that said cutting blade (33) has a thickness 
ranging from 0.8 mm to 1 mm. 

15. Apparatus according to daim 11 , characterized in 
that said supporting means (22; 45) are suitable 
for supporting said tubular element (5) under con- 
ditions of radial Interference, said interference 
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being such as to substantially inhibit the axial ex- 
tension of said tubular element (5), while said in- 
cision (7) is being made. 

16. Apparatus according to claim 15, characterized s 
in that said radial interference has a value rang- 
ing from 0.2% to 0.5% of the internal diameter of 
said tubular element (5), the tubular element ma- 
terials having a coefficient of elasticity E = 800 to 
1000 MPa. 10 

1 7. Apparatus according to claim 1 1 , characterized in 
that said supporting means (22; 45} engage with 
shoulders (42, 43) suitable for accomplishing said 
axial containment of said tubular element (5). is 

18. Apparatus according to claim 11 , characterized in 
that it comprises means for smoothenlng (36) the 
external wall (6) of said tubular element (5). 

20 

Patentanspruche 

1. Rohrformiges Abstfltzelement (5), das zum Ab- 
stutzen einer Hulse (1) fur eine Abdeckung von 25 
Verblndungen (15), insbesondere von Kabein (3) 

fur den Transport eiektrischer Energie, geeignet 
ist. wobei eine Wandflache (6) des rohrfomriigen 
Abstutzelements (5) wenigstens einen Einschnitt 
(7) hat, der nicht durch die andere Wandfl3che 30 
hindurchgeht und der entsprechend einer 
Schraubenlinie ausgericfitet ist, die zur Bildung 
eines Bandes (9) geeignet ist, das wie eine Helix 
gewunden ist, wobei benachbarte Windungen 
durch eine dunne Schnur (10) miteinander ver- 35 
bunden sind, die ebenfalls wie eine Helix gewun- 
den ist dadurch gekennzeichnet, 

(i) daS der Einschnitt (7) einen Querschnitt in 
Form eines im wesentlichen umgekehrten V 

hat und 40 

(ii) da(l der Einschnitt eine Mundung (8) an 
der Wandflache (6) mit einer Breite von weni- 
gerals 0,1 mm hat, 

(iii) wodurch die eine Wandflache (6) im we- 
sentlichen glatt ist und ein Eindringen der Hul- 45 
se (1) in den Einschnitt (7) Im wesentlichen 
unterbunden wird, wenn sich die Hulse (1) auf 
dem rohrformigen Abstutzelement (5) befin- 

det. 

50 

2. RohrfSrmiges Abstutzelement (5) nach Anspruch 
1, dadurch gekennzeichnet, dali der Einschnitt 
(7) eine Mundung (8) an der einen Wandflache 
(6) mIt einer Breite von weniger als 0,05 mm hat. 

55 

3. Rohrformiges Abstutzelement (5) nach Anspruch 
1, dadurch gekennzeichnet. da& das Band (9) ei- 
nen im wesentlichen rechteckigen Querschnitt 



hat. 

4. Rohrformiges Abstutzelement (5) nach Anspruch 
1, dadurch gekennzeichnet, da& die eine Wand- 
flache (6) die §u(^re Wandflache des rohrformi- 
gen Qements (5) ist. 

5. Rohrformiges Abstutzelement (5) nach Anspruch 
1. dadurch gekennzeichnet, da& die eine Wand- 
flache (6) die innere Wandflache des rohrformi- 
gen Elements (5) ist. 

6. Garnitur zum Abdecken von Verblndungen (15), 
insbesondere fur Kabel (3) zum Transport eiektri- 
scher Energie, mit einem rohrffirmigen Abstutz- 
element (5) nach einem der Anspriiche 1 bis 5 
und einer uberdeckenden Hulse (1) aus 
elastomerem Material, die unter Bedingungen ei- 
ner elastischen Expansion uber das rohrfdrmige 
Abstutzelement (5) aufgepa&t ist. 

7. Verfahren zur Herstellung eines rohrfSrmigen 
Abstutzelements (5), das zum Abstutzen einer 
Hulse (1) fur eine Abdeckung von Verblndungen 
(15), insbesondere von Kabein (3) zum Transport 
eiektrischer Energie, geeignet ist, wobei eine 
Wandflache (6) des rohrfomfiigen Abstutzele- 
ments (5) wenigstens einen Einschnitt (7) hat, 
der nicht durch die andere Wandflache hindurch- 
geht und der entsprechend einer Schraubenlinie 
ausgerichtet ist, dadurch gekennzeichnet, dad 
das Verfahren die Schritte aufweist 

a) zwangsweises Anbringen des oben er- 
wahnten rohrformigen Elements (5) an Trage- 
inrichtungen (22, 45) unter Bedingungen ei- 
ner wesentlichen axiaten Aufnahme und 

b) Ausf uhren des Einschnitts (7) durch Entfer- 
nen von Spanen (35) des Materials des rohr- 
formigen Elements zur Erzielung des Ein- 
schnitts (7), welcher 

(i) einen Querschnitt in Form eines im we- 
sentlichen umgekehrten V und 

(ii) eine Mundung (8) an der Wandfldche (6) 
mit einer Breite von weniger als 0,1 mm hat, 

(iii) wodurch die eine Wandfldche (6) Im we- 
sentlichen glatt ist und ein Eindringen der Hul- 
se (1) in den Einschnitt (7) im wesentlichen 
unterbunden wird. wenn sich die Hulse (1) auf 
dem rohrfdrmigen Abstutzelement (5) befln- 
del 

8. Verfahren nach Anspruch 7, dadurch gekenn- 
zeichnet, dali der Einschnitt (7) in der einen 
WandflSche (6) im wesentlichen bei Raumtenv 
peratur durchgef Qhrt wird. 

9. Verfahren nach Anspruch 7, dadurch gekenn- 
zeichnet, da& as weiterhin einen Schrftt des Gldt- 
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tens der einen WandftSche (6) aufweist, wobei 
die eine Wandflache (6) die au&ere Flache des 
rohrfdrmigen Abstutzelements (5) ist. 

10. Verfahren nacli Anspruch 9, dadurch gekenn- 
zeichnet, daH der GIdttungsschritt der 3u&eren 
Wand des rohrfdrmigen Abstutzelements (5) 
gleichzeitig mit dem Schritt der Ausfuhrung des 
Einschnitts (7) erfoigt, 

11. Vorrlchtung zur Herstellung eines rohrfSnmigen 
Abstutzelements (5), das zum Abstutzen einer 
Htilse (1) fur eine Abdeckung von Verbindungen 
(15), insbesondere von Kabein (3) fur den Trans- 
port elektrischer Energie, geeignet ist, wobei eine 
Wandflache (6) des rohrformigen Abstutzele- 
ments (5) wenigstens einen Einschnitt (7) hat, 
der nicht durch die andere Wandflache hindurch- 
geht und der entsprechend einer Schraubeniinie 
ausgerichtet ist, mit Trageinrichtungen (22, 45) 
f Qr das rohrfdrmlge Element (5) und mit Schnel- 
delnrichtungen (33) zur Ausfuhrung des Ein- 
schnitts (7), dadurch gelcennzeichnet, 

1) da& die Trageinrichtungen (22, 45) das 
rohrfdrmige Element (5) unter Bedingungen 
einer axialen Aufnahme tragen und 

2) dad die Schneideinrichtungen (33) den Ein- 
schnitt (7) durch Entfernen von Spanen (35) 
des Materials des rohrfdrmigen Elements 
ausfuhren, 

urn den Einschnitt (7) zu erhalten, der 

(1) einen Querschnitt in Form eines im we- 
sentiichen umgekehrten V und 

(ii) eine Mundung (8) an der Wandflache (6) 
mit einer Breite von weniger ale 0.1 mm hat, 

(iii) wodurch die eine Wandflache (6) im we- 
sentlichen glatt ist und ein Eindringen der Hul- 
se (1) in den Einschnitt (7) im wesent lichen 
unterbunden wird, wenn sich die Hulse (1) auf 
dem rohrfdrmigen Abstutzelement (5) befln- 
det. 

12. Vorrlchtung nach Anspruch 11, dadurch gekenn- 

zeichnet, 6aQ> die Schneideinrichtungen (33) mit 
einem Schneidbiatt (33) versehen sind, das eine 
Dicke hat, die wesentllch grS&er als die Breite 
des Einschnitts (7) isL 

13. Vorrlchtung nach Anspruch 12, dadurch gekenn- 
zeichnet, daG> das Schneidbiatt (33) in der Rich- 
tung der Breite des Einschnitts (7) eine Dicke hat, 
die nicht weniger als 0.5 nun betragt. 

14. Vorrlchtung nach Anspruch 12, dadurch gekenn- 
zeichnet, dad das Schneidbiatt (33) eine Dicke 
im Bereich von 0,8 mm bis 1 mm hat. 

15. Vorrlchtung nach Anspruch 11, dadurch gekenn- 



zelchnet, da& die Trageinrichtungen (22, 45) zum 
Tragen des rohrfdrmigen Elements (5) unter Be- 
dingungen einer radialen Einwirkung geeignet 
sind, wobei die Einwirkung derart Ist, daB eIn 
5 axlales Aufweiten des rohrfdrmigen Elements (5) 

wdhrend der Ausfuhrung des Einschnitts (7) im 
wesentlichen unterbunden wird. 

16. Vorrlchtung nach Anspruch 15, dadurch gekenn- 
10 zelchnet, daZ die radiale Einwirkung einen Wert 

im Bereich von 0,2 % bis 0,5 % des Innendurch- 
messers des rohrfdrmigen Elements (5) hat, wo- 
bei die Material ien des rohrfdrmigen Elements ei- 
nen Etastizitatskoeffizienten E von 800 bis 1000 
IS MPa haben. 

17. Vorrlchtung nach Anspruch 11, dadurch gekenn- 
zelchnet, dad die Trageinrichtungen (22, 45) mit 
Schultern (42, 43) in Eingriff stehen, die zur Er- 

20 zielung der axialen Aufnahme des rohrfdrmigen 
Elements (5) geeignet sind. 

18. Vorrlchtung nach Anspruch 11, dadurch gekenn- 
zeichnet, da& sie Einrichtungen (36) zum Glatten 

25 der auHeren Wand (6) des rohrfdrmigen Ele- 
ments (5) aufweist 



Revendicatlons 

30 

1. Element de support tubulaire (5) approprid pour 
supporter une gaine (1) destin6e d recouvrir des 
jonctions (15), particuli^rementde cSbles (3) ser- 
vant ^ transmettre I'^nergie 6iectrique, une (6) 

35 desdites surfaces de parol (6) dudit Pigment de 
support tubulaire (5) comportantau moinsune in- 
cision (7) qui ne p^n^tre pas jusqu'd I'autre sur- 
face de parol et qui est dirig^e suivant une llgne 
h6llco?dale approprite pour dMinIr une bande (9) 

40 enroulde en h^llce, dont les spires adjacentes 
sent lnterconnect6es par un mince cordon (10) 
enroul6 ^galement en h^tice, caract^rls^ en ce 
que : 

(1) ladite incision (7) a une section drolte sen- 
45 siblement en forme de V inverse, 

(il) ladite Incision prdsentant, au niveau de la- 
dite surface de parol, une ouverture (8) ayant 
une largeur infSrieure d 0,1 mm, 
(iii) grdce d quoi ladite surface de parol (6) 
50 mentionn^e en premier est senslblement uni- 

fomne et la penetration de ladite gaine (1) 
dans ladite incision (7) est substantieltement 
empdch^e quand ladite gaine (1) se trouve 
sur ledit 6l6ment de support tubulaire (5). 

55 

2. Element de support tubulaire (5) selon la reven- 
dlcation 1 , caract6risd en ce que ladite incision 
(7) prdsente, au niveau de ladite surface de parol 
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(6) mentionnde en premier, une ouverture (8) 
ayant une largeur infdrieure d 0,05 mm. 

3. Element de support tubulaire (5) selon la reven- 
dication 1 , caract6ris6 en ce que ladite bande (9) 
a une section droite sensiblement rectangulaire. 

4. Element de support tubulaire (5) selon la reven- 
dication 1 , caract6ris6 en ce que ladite surface de 
parol (6) mentionn^e en premierest la surface de 
parol ext6rieure dudit 6l6ment tubulaire (5). 

5. Element de support tubulaire (5) selon la reven- 
dicatlon 1 , caract6ris6 en ce que ladite surface de 
parol (6) mentlonnde en premier est la surface de 
parol intdrieure dudit dl6ment tubulaiie (5). 

6. Ensemble pour recouvrir des jonctlons (1 5), par- 
ticulidrement pour des cdbles (3) servants trans- 
mettre de I'^nergie ^lectrique, comprenant un 
6l6ment de support tubulaire (5) selon Tune quel- 
conque des revendications 1 ^ 5. et une gaine de 
recouvrement (1) en matidre 6lastom6re, em- 
manch^e dans un 6tat d'expansion ^lastique sur 
iedit ^ISment de support tubulaire (5). 

7. Proc6d6 pourfabriquer un ^l^ment de support tu- 
bulaire (5)appropri6 pour supporter une game (1) 
destin^e d recouvrir des jonctions, particuiidre- 
ment de cdbles (3) servant ^ transmettre de 
I'Snergis ^lectrique, une (6) des surfaces de pa- 
rol dudit ^]§ment de support tubulaire (5) compor- 
tant au moins une incision (7) qui ne pSn^tre pas 
jusqu'd Tautre surface de parol et qui est dirig^e 
selon une ligne h^licoTdale, caract^rlsd en ce qu'll 
comprend les stapes consistent : 

a) h retenir de force Iedit 6l6ment tubulaire (5) 
sur un moyen de support (22, 45) dans un 6tat 
de retenue axiale, et 

b) d effectuer ladite incision (7) en enlevant 
des copeaux (35) de la matlfere dudit 6l6ment 
tubulaire afin d'obtenir ladite Incision (7) 
ayant 

(i) une section droite sensiblement en forme 
de V inverse, 

(ii) ladite incision pr^sentant, au niveau de la- 
dite surface de parol (6), une ouverture (8) 
ayant une largeur Inf^rieure d 0,1 mm, 

(iii) grdce ^ quoi ladite surface de parol (6) 
mentionnde en premier est sensiblement uni- 
forme et la pdn6tration de ladite gaine (1) 
dans ladite Incision (7) est substantiellement 
empSch^e quand ladite gaine (1) se trouve 
sur Iedit di^ment de support tubulaire (5). 

8. Proc^dd selon la revendication 7, caract^ris^ en 
ce que ladite incision (7) dans ladite surface de 
parol (6) mentionn^e en premier est effectu6e 



sensiblement d la tempdrature amblante. 

9. Proc6d6 selon la revendication 7, caractdris6 en 
ce qu'elle comprend, en outre, une 6tape d'uni- 
5 formisation de ladite surface de parol (6) men- 

tionn^e en premier, ladite surface de parol (6) 
mentionn6e en premier 6tant la surface extSrieu- 
re de I'dl^ment de support tubulaire (5). 

10 10. Proc6d6 selon la revendication 9, caractSrisd en 
ce que ladite 6tape d'uniformlsation de la parol 
ext^rieure dudit 6l6ment de support tubulaire (5) 
a lieu simuitanSment avec I'^tape d'ex6cution de 
ladite incision (7). 

IS 

11. Apparell approprid pourfabriquer un dl^mentde 
support tubulaire (5) appropriS pour supporter 
une gaine (1) destin6e d recouvrir des jonctlons 
(15), particuli^rement de cdbles (3) servant k 

20 transmettre de I'^nergie diectrique, une (6) des 
surfaces de parol dudit 6l6mentde support tubu- 
laire (5) comportant au moins une incision (7) qui 
ne p6n^tre pas jusqu'd I'autre surface de parol et 
qui est dirlg6e selon une ligne hdliooTdaie. 

25 comprenant un moyen (22; 45) pour supporter 
I'dldment tubulaire (5) et un moyen de coupe (33) 
appropri^ pour effectuer ladite incision (7), carao- 
t6ris6 en ce que 

1) Iedit moyen de support (22; 45) supporte ie- 
30 dit dISment tubulaire (5) dans un dtat de rete- 
nue axiale. et 

2) Iedit moyen de coupe (33) effectue ladite 
Incision (7) en enlevant des copeaux (35) de 
la matldre dudit 6l6ment tubulaire pour obtenir 

35 ladite Incision (7) ayant 

(I) une section droite sensiblement en forme 
de V inverse, 

(II) ladite incision prSsentant, au niveau de la- 
dite surface de parol (6), une ouverture (8) 

40 ayant une largeur infdrieure d 0,1 mm. 

(iii) grSce d quoi ladite surface de parol (6) 
mentionnn^e en premier est sensiblement 
unifonnne et la p6n6tration de ladite gaine (1) 
dans ladite Incision (7) est pratiquement em- 

4S pdchde quand ladite gaine (1) se trouve sur 

Iedit ^idment de support tubulaire (5). 

12. Apparell selon la revendication 11 , caract6ris6 en 
ce que iedit moyen de coupe (33) est pourvu 

50 d'une lame de coupe (33) ayant une ^paisseur 
qui est notabiement plus grande que la largeur de 
ladite incision (7). 

13. Apparell selon la revendication 12, caract6ris6 en 
55 ce que ladite lame de coupe (33) a. dans la direc- 
tion de la largeur de ladite incision (7), une 6pais- 
seur qui est inf6rieure d 0,5 mm. 
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14. Appareil selon la revendlcation 12, caFact6ris6 en 
ce que ladite lame de coupe (33) a una 6palsseur 
comprise entre 0,8 mm et 1 mm. 

15. Appareil selon la revendlcation 11 , caract6ris6 en 5 
ce que ledit moyen de support (22; 45) est appro- 
prl6 pour supporter ledit 6l6ment tubulalre (5) 
dans des conditions d'interf^rence radiate, ladite 
interference radiale ^tant telle qu'elle neutralise 
substantieilementrallongementdudit element tu- io 
bulaire (5) pendant que ladite incision (7) est ef- 
fectu^e. 

16. Appareil selon la revendlcation 15, caract6ris6 en 

ce que ladite interfi6rence correspond d une va- is 
leur comprise entre 0,2% et 0,5% du diam6tre in- 
t^rieur dudit ^Idment tubulalre (5), les matidres 
constituent I'dldment tubulalre ayant un coeffi- 
cient d'6lasticit6 E de 800 d 1000 MPa. 



17. Appareil selon la revendlcation 11, caract6ris6 en 
ce que ledit moyen de support (22; 45) porte 
centre des ^paulements (42, 43) appropriSs pour 
assurer ladite retenue axiale dudit 6ldment tubu- 



18. Appareil selon la revendlcation 11 , caract^ris^ en 
ce qu'il comprend un moyen (36) pour uniformi- 
ser la parol ext6rieure (6) dudit 6l6ment tubulalre 
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laire (5). 
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(5). 



30 



35 



40 



45 



SO 



55 



10 




11 



EP 0 547 667 B1 




EP0547 667 B1 




EP0 547 667B1 




EP0547 667 B1 




